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Attorney's Docket No.: U 012852-3 

o 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 ^<£J 

u 

NEW APPLICATION TRANSMITTAL ^ 

Transmitted herewith for filing is the patent application of Inventor: 
KIYOTAKA iWATA 

WARNING: The Declaration must name all of the actual inventor(s). 

For (title): 

BOLT AND NUT 

1 . Type of Application 

This new application is for a{n) (check one applicable item below): 
0 Original (nonprovisional) 

□ Design 

□ Plant 

WARNING: Do not use this transmittal for a completion in the U.S. of an International Application under 35 U.S.C. 

371(c)(4) unless the International Application is being filed as a divisional, continuation or continuation-in- 
part application. 

WARNING: Do not use this transmittal for the filing of a provisional application. 

2. Benefit of Prior U.S. Application(s) (35 U.S.C. 119(e), 120, or 121) 

CERTIFICATION UNDER 37 CFR 1.10 

I hereby certify that this New Application Transmittal and the documents referred to as enclosed therein ara±>eing deposited 
with the United States Postal Service on this date JULY 1 2, 2000 in an envelope as "Express Mail Post O^ficfe to Addressee" 
Mailing Label Number EL386269991US addressed to the: Assistant Commissioner of Patents, Was^fng^on, D.C. 20231 

CONN^YANNOTTL 

(type /r drint name of pirsdn maHmgjmper) 




(Signature of person mailing paper) 



NOTE: Each paper or fee referred to as enclosed herein has the number of the "Express Mail" mailing label placed thereon 
prior to mailing. 37 CFR 7. 70(b). 

WARNING: Certificate of mailing (first class) or facsimile transmission procedures of 37 CFR 7. 8 cannot be used to 

obtain a date of mailing or transmission for this correspondence. 
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EXPRESS MAIL LABEL 
NO.: EL386269991US 



NOTE: If the new application being transmitted is a divisional, continuation or a continuation-in-part of a parent case, or 
where the parent case is an International Application which designated the U.S., or benefit of a prior provisional 
application is claimed, then check the following item and complete and attach ADDED PAGES FOR NEW 
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED. 



WARNING: If an application claims the benefit of the filing date of an earlier filed application under 35 U. S. C. 120, 121 
or 365(c), the 20-year term of that application will be based upon the fifing date of the earliest U.S. 
application that the application makes reference to under 35 U.S.C. 120, 121 or 365(c). (35 U.S.C. 
154(a)(2) does not take into account, for the determination of the patent term, any application on which 
priority is claimed under 35 U.S.C. 1 19, 365(a) or 365(b).) For a c-i-p application, applicant should review 
whether any claim in the patent that will issue is supported by an earlier application and, if not, the 
applicant should consider canceling the reference to the earlier fifed application. The term of a patent is not 
based on a claim-bydaim approach. See Notice of April 14, 1995, 60 Fed. Reg. 20, 195, at 20,205. 

WARNING: When the last day of pendency of a provisional application falls on a Saturday, Sunday, or Federal holiday 
within the District of Columbia, any nonprovisional application claiming benefit of the provisional must be 
filed prior to the Saturday, Sunday or Federal holiday within the District of Columbia. See 37 C.F.R. § 
1. 78(a)(3). 

□ The new application being transmitted claims the benefit of prior U.S. appiication(s) 
and enclosed are ADDED PAGES FOR NEW APPLICATION TRANSMITTAL WHERE 
BENEFIT OF PRIOR U.S. APPLICATiON(S) CLAIMED. 



NOTE: If one of the following 3 items apply, then complete and attach ADDED PAGES FOR NEW APPLICATION 
TRANSMITTAL WHERE BENEFIT OF A PRIOR U.S. APPLICATION CLAIMED and a NOTIFICATION IN PARENT 
APPLICA T/ON OF THE FILING OF THIS CONTINUA TION APPLICA TION. 

□ Divisional. 

□ Continuation. 

□ Continuation-in-Part (C-I-P). 

3. Papers Enclosed That Are Required For Filing Date Under 37 CFR 1 .53 (Regular) or 37 CFR 
1.153 (Design) Application 

33 Pages of specification 

4 Pages of claims 

1 Pages of Abstract 

14 Sheets of drawing 

53 formal 

□ informal 

WARNING: DO NOT submit original drawings. A high quality copy of the drawings should be supplied when filing a 
patent application. The drawings that are submitted to the Office must be on strong, white, smooth, and 
non-shiny paper and meet the standards according to § 7,54. If corrections to the drawings are necessary, 
they should be made to the original drawing and a high-quality copy of the corrected original drawing then 
submitted to the Office. Only one copy is required or desired. Comments on proposed new 37 CFR 7.84. 
Notice of March 9, 1988 (1990 O.G. 57-62). 



NO TE: "Identifying indicia, if provided, should include the application number or the title of the invention, inventor's name, 
docket number (if any), and the name and telephone number of a person to call If the Office is unable to match 
the drawings to the proper application. This information should be placed on the back of each sheet of drawing 
a minimum distance of 1.5 cm. ( 5 /s inch) down from the top of the page. "37 C.F.R. 1.84(c). 

(complete the following,, if applicable) 

□ jhe enclosed drawing(s) are photograph(s), and there is also attached a "PETITION TO 
ACCEPT PHOTOGRAPH(S) AS DRAWING(S)". 37 C.F.R. 1.84(b). 



4. Additional papers enclosed 

□ Preliminary Amendment 
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□ Information Disclosure Statement (37 CFR 1.98) 

□ Form PTO- 1449 

□ Citations 

□ Declaration of Biological Deposit 

□ Submission of "Sequence Listing," computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or amino acid 
sequence. 

□ Authorization of Attorney(s) to Accept and Follow Instructions from Representative 

□ Special Comments 

□ Other 

5. Declaration or oath 
0 Enclosed 

executed by (check ail applicable boxes) 
0 inventor. 

legal representative of inventor. 37 CFR 1 .42 or 1 .43 

joint inventor or person showing a proprietary interest on behalf of inventor who 
refused to sign or cannot be reached. 

□ This is the petition required by 37 CFR 1 .47 and the statement required by 
37 CFR 1 .47 is also attached. See item 13 below for fee. 

□ Not Enclosed. 

Where the filing is a completion in the U.S. of an international Application but where a declaration is not 
available or where the completion of the U.S. application contains subject matter in addition to the 
International Application the application may be treated as a continuation or continuation-in-part, as the case 
maybe, utilizing ADDED PAGE FOR NEW APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. 
APPLICATION CLAIMED. 

□ Application is made by a person authorized under 37 CFR 1.41(c) on behalf of 
all the above named inventor. (The declaration or oath, along with the surcharge 
required by 37 CFR 1.16(e) can be filed subsequently). 

NOTE: It is important that all the correct inventor(s) are named for filing under 37 CFR 1.41(c) and 1.53(b). 

□ Showing that the filing is authorized. (Not required unless called into ques- 
tion. 37 CFR 1.41(d).) 

6. Inventorship Statement 

WARNING: If the named inventors are each not the inventors of all the claims an explanation, including the ownership 
of the various claims at the time the last claimed invention was made, should be submitted. 

The inventorship for all the claims in this application are: 

□ The same 

□ Not the same. An explanation, including the ownership of the various claims at the 
time the last claimed invention was made, 

7. Language 

NOTE: An application including a signed oath or declaration may be filed in a language other than English. A verified 
English translation of the non-English language application and the processing fee of $ 130.00 required by 37 CFR 
1. 17(k) is required to be filed with the application or within such time as may be set by the Office. 37 CFR 
1.52(d). 
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□ 
□ 



WARNING: 



NOTE: A non-English oath or declaration in the form provided or approved by the PTO need not be translated. 37 CFR 
1.69(b). 

0 English 

□ non-English 

□ the attached translation is a verified translation. 37 CFR 1 .52(d). 

8. Assignment 

0 An assignment of the invention to I WAT A BOLT KABUSHIKI KAISHA 

0 is attached. A separate 0 "COVER SHEET FOR ASSIGNMENT (DOCUMENT) 
ACCOMPANYING NEW PATENT APPLICATION" or □ FORM PTO 1595 is also 
attached. 

□ will follow. 

NOTE: "If an assignment is submitted with anew application, send two separate letters— one for the application and one 
for the assignment. " Notice of May 4, 1990 (1 1 14 O.G. 77-78). 

WARNING: A newly executed "CERTIFICATE UNDER 37 CFR 3.73(b)" must be filed when a continuation-in-part 
application is filed by an assignee. Notice of April 30, 1993. 11 50 O.G. 62-64. 

9. Certified Copy 



Appln. No. 

1999-197675 

1999- 261004 

2000- 45885 



Filed 

July 12, 1999 
September 14, 1999 
February 23, 2000 



Certified copies of applications 

Country 

Japan 
Japan 
Japan 

from which priority is claimed 
□ are attached. 
0 will follow. 

NOTE: The foreign application forming the basis for the claim for priority must be referred to in the oath or declaration. 
37 CFR 1.55(a) and 1.63. 

NOTE: This item is for any foreign priority for which the application being filed directly relates. If any parent U.S. 

application or International Application from which this application claims benefit under 35 U.S.C. 120 is itself 
entitled to priority from a prior foreign application then complete item 18 on the ADDED PAGES FOR NEW 
APPLICATION TRANSMITTAL WHERE BENEFIT OF PRIOR U.S. APPLICATION(S) CLAIMED. 



10. 



Fee Calculation (37 CFR 1.16) 



ffl Regular Application 



Claims as Filed 
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Number Filed 




Number Extra 




Rate 


Basic Fee 
37 CFR 1.16(a) 
$690.00 


Total Claims 
{37 CFR 1.16(c)) 


22 - 20 


2 x 


$ 


18.00 


36.00 


Independent Claims 
(37 CFR 1.16(b)) 


6 - 3 


3 x 


$ 


78.00 


234.00 


Multiple dependent claim(s), if any 
(37 CFR 1.16(d)) 


+ 


$ 


260.00 





□ Amendment cancelling extra claims enclosed. 

□ Amendment deleting multiple-dependencies enclosed. 

□ Fee for extra claims is not being paid at this time. 

NOTE: If the fees for extra claims are not paid on filing they must be paid or the claims cancelled by amend- 
ment, prior to the expiration of the time period set for response by the Patent and Trademark Office 
in any notice of fee deficiency. 37 CFR 1. 16(d). 



□ Design application 

($310.00 - 37 CFR 1.16(f)) 



□ Plant application 

($480.00 - 37 CFR 1.16(g)) 



Filing Fee Calculation $ 960.00 
Filing Fee Calculation $ 
Filing Fee Calculation $ 



1 1 . Small Entity Statement(s) 

0 Verified Statements) that this is a filing by a small entity 
under 37 CFR 1.9 and 1.27 is(are) attached or has been 
filed. 

Filing Fee Calculation (50% of A, B or C above) $ 480.00 

NOTE: Any excess of the full fee paid will be refunded if a verified statement and a refund request are filed 
within 2 months of the date of timely payment of a full fee. 37 CFR 1.28(a). 

12. Request for International-Type Search (37 CFR 1.104(d)) (Complete, if applica- 
ble) 

□ Please prepare an international-type search report for this application at the 
time when national examination on the merits takes place. 

13. Fee Payment Being Made At This Time 

□ Not Enclosed 

□ No filing fee is to be paid at this time. (This and the surcharge required 
by 37 CFR 1. 16(e) can be paid subsequentiy.) 



0 Enclosed 

52 basic filing fee $ 48Q Q0 
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0 Recording assignment 

($40.00; 37 CFR 1.21(h)) (See attached "COVER 
SHEET FOR ASSIGNMENT ACCOMPANYING NEW 
APPLICATION.") 

□ Petition fee for filing by other than all the inventors 
or person on behalf of the inventor where inventor 
refused to sign or cannot be reached. 

($130.00; 37 CFR 1.47 and 1.17(h)) $ 

□ For processing an application with a specification in 
a non-English language. 

($130.00; 37 CFR 1.52(d) and 1.17(k)) $ 

□ Processing and retention fee 
($130.00; 37 CFR 1.53(d) and 1.21(1)) 

□ Fee for international-type search report 

($40.00; 37 CFR 1.21(e)). $ 

NOTE: 37 CFR 1.21(1) establishes a fee for processing and retaining any application which is abandoned for 
failing to complete the application pursuant to 37 CFR 1.53(d) and this, as well as the changes to 37 
CFR 1.53 and 1. 78, indicate that in order to obtain the benefit of a prior U.S. application, either the 
basic fifing fee must be paid or the processing and retention fee of % 1.2 1(1) must be paid within 1 
year from notification under § 53(d). 

Total fees enclosed $ 480.00 

14. Method of Payment of Fees 

0 Check in the amount of $ 480.00 



□ Charge Account No. 1 2-0425 in the amount of $ 
A duplicate of this transmittal is attached. 

NOTE; Fees should be itemized in such a manner that it is clear for which purpose the fees are paid. 37 CFR 
1.22(b). 

15. Authorization to Charge Additional Fees 

WARNING: If no fees are to be paid on filing, the following items should not be completed. 

WARNING: Accurately count claims, especially multiple dependent claims, to avoid unexpected high charges, if extra 
claim charges are authorized. 

0 The Commissioner is hereby authorized to charge the following additional fees by this 
paper and during the entire pendency of this application to Account No. 12-0425. 

0 37 CFR 1.16(a), (f) or (g) (filing fees) 

□ 37 CFR 1.16(b), (c) and (d) (presentation of extra claims) 

NOTE: Because additional fees for excess or multiple dependent claims not paid on filing or on later presentation must 
only be paid or these claims cancelled by amendment prior to the expiration of the time period set for response 
by the PTO in any notice of fee deficiency (37 CFR 1. 16(d)), it might be best not to authorize the PTO to charge 
additional claim fees, except possibly when dealing with amendments after final action. 

□ 37 CFR 1 .16(e) (surcharge for filing the basic filing fee and/or declaration on a date 
later than the filing date of the application) 

0 37 CFR 1.17 (application processing fees) 

WARNING: While 37 CFR 1.17(a), (b), (c) and (d) deal with extensions of time under § 1. 136(a), this authorization 
should be made only with the knowledge that: "Submission of the appropriate extension fee under 37 CFR. 
1. 136(a) is to no avail unless a request or petition for extension is filed. " (Emphasis added). Notice of 
November 5, 1985 (1060 O.G. 27) 
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S3 37 CFR 1.18 (issue fee at or before mailing of Notice of Allowance, pursuant to 37 
CFR 1.311(b)) 

NOTE: Where an authorization to charge the issue fee to a deposit account has been filed before the mailing of a Notice 
of Allowance,, the issue fee will be automatically charged to the deposit account at the time of mailing the notice 
of allowance. 37 CFR 1.311(b). 

NOTE: 37 CFR 1.28(b) requires "Notification of any change in loss of entitlement to small entity status must be filed in 
the application ... prior to paying, or at the time of paying, ... issue fee". From the wording of 37 CFR 1.28(b): 
(a) notification of change of status must be made even if the fee is paid as "other than a small entity" and (b) no 
notification is required if the change is to another small entity. 

16. Instructions As To Overpayment 



53 credit Account No. 12-0425 
□ refund 




Reg. No. 25,858 LADAS & PARRY 

26 WEST 61 st STREET 
Tel. No. (21 2)708-1 930 NEW YORK, NEW YORK 10023 



S3 Incorporation by reference of added pages 

(Check the following item if the application in this transmittal claims the benefit 
of prior U.S. application (s) (including an international application entering the U.S. 
stage as a continuation, divisional or C-l-P application) and complete and attach 
the ADDED PA GES FOR NEW APPLICA TION TRANSMITTAL WHERE BENEFIT OF 
PRIOR U.S. APPLICATION(S) CLAIMED) 

□ Plus Added Pages for New Application Transmittal Where Benefit of Prior U.S. Applica- 
tion^) Claimed 

Number of pages added 

□ Plus Added Pages for Papers Referred to in Item 4 Above 

Number of pages added 

0 Plus "Assignment Cover Letter Accompanying New Application" 

Number of pages added 4 



□ Statement Where No Further Pages Added 

(If no further pages form a part of this Transmittal, then end this Transmittal with this 
page and check the following item:) 

□ This transmittal ends with this page. 



(Application Transmittal [4-1] — page 7 of 7) 



Attorney's Docket No. U 012852-3 



PATENT 



IK THE UNITED STATES PATENT AND TRADEMARK OFFICE 

B In re application of: Kiyotaka IWATA 
Application No.: / Group No. 

Filed: Examiner 
For* BOLT AND NUT 

□ Patent No.: Issued: 

•NOTE: insert namefs) of inventors) and title also for patent Where statement is with respect to a maintenance 
fee payment, aiso insert application number and filing date, and add Box M. Fee to address. 

VERIFIED STATEMENT (DECLARATION) 
CLAIMING SMALL ENTITY STATUS (37 CFR L9(c-f) and 1 -27(b-d)) 

With respect to the invention described in 
IS the specification filed herewith. 

□ application no. / p fifed 

□ patent no „ , issued 

I. IDENTIFICATION OF DECLARANT AND RIGHTS AS A SMALL ENTITY 

I hereby declare that I am 

(complete either (a), (b), (c) or (d) below) 

(a) Independent Inventor 

□ a below named independent inventor, and that I qualify as an independent 
inventor, as defined in 37 CFR 1 ,9(c) f for purposes of paying reduced fees under 
Sections 41(a) and (b) of Title 35, United States Code, to the Patent and 
Trademark Office. 

(b) Noninventor Supporting a Claim by Another 

□ making this verified statement to support a claim by 



for a small entity status for purposes of paying reduced fees under Sections 
41(a) and (b) of Title 35, United States Code. I hereby declare that I would qualify 
as an independent inventor as defined in 37 CFR 1 .9(c) for purposes of paying 
reduced fees under Sections 41(a) and (b) of Title 35, United States Code, if 
I had made the above identified invention. 



(Verified Statement (Declaration) Claiming Small Entity Status (37 CFR 1.9(c-f) and 1.27(b-d)) 
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(c) Small Business Concern 

□ the owner of the small business concern identified betow: 

SD an official of the smalt business concern empowered to act on behalf of the 
concern identified below: 
Name of Concern IWATA BOLT KABUSHIKI KAISHA 

Address of Concern 32-4, Nishi-Gotanda 2-Chome, Shinagawa~Ku, 

Tokyo-To, Japan 
and 

that the above identified small business concern qualifies as a small business concern, as 
defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying 
reduced fees under Sections 41 (a) and (b) of Title 35, United States Code, in that the number 
of employees of the concern, including those of its affiliates, does not exceed 500 persons. 
For purposes of this statement, (1) the number of employees of the business concern is 
the average over the previous fiscal year of the concern of the persons employed on a full- 
time, part-time or temporary basis during each of the pay periods of the fiscal year, and 
(2) concerns are affiliates of each other when either, directly or indirectly, one concern 
controls or has the power to control the other, or a third party or parties controls or has 
the power to control both. 

(d) Non-Profit Organization 

□ an official empowered to act on behalf of the nonprofit organization identified 
below: 

Name of Organization 

Address of Organization 



TYPE OF ORGANIZATION 

□ University or Other institution of Higher Education 

□ Tax Exempt Under internal Revenue Service Code 
(26 USC 501(a) and 501(c) (3)) 

□ Nonprofit Scientific or Educational Under Statute of State of the United States 
of America 

(Name of State ) 

(Citation of Statute ) 

□ Would Qualify as Tax Exempt Under Internal Revenue Service Code (26 USC 
501(a) and 501(c) (3)), if Located in the United States of America 

□ Would Qualify as Nonprofit Scientific or Educational Under Statute of State of 
the United States of America, if Located in the United States of America 

(Name of State — ) 

(Citation of Statute — ) 

and that the nonprofit organization identified above qualifies as a nonprofit organization, 
as defined in 37 CFR 1.9(e), for purposes of paying reduced fees under Sections 41(a) and 
(b) of Title 35, United States Code. 



(Verified Statement (Declaration) Claiming Small Entity Status (37 CFR 1.9(c-f) and 1.27(b-d» 
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II. OWNERSHIP OF INVENTION BY DECLARANT 

I hereby declare that rights under contract or law remain with and/or have been conveyed 
to the above identified 



□ person B concern □ organization 

(item (a) or (b) above) (item (c) above) (item (d) above) 

EXCEPT, that if the rights held are not exclusive, each individual, concern or organization 
having rights to the invention is listed below* and no rights to the invention are held (1) 
by any person who could not be classified as an independent inventor under 37 CFR 1.9(c) 
if that person had made the invention, (2) any concern which would not qualify as a small 
business concern under 37 CFR 1.9(d) or (3) a nonprofit organization under 37 CFR 1.9(e). 
E no such person, concern, or organization 
□ person, concerns or organizations listed below* 

*NOTE: Separate verified statements are required from each named person, concern or organization having 
rights to the invention averring to their status as smalt entities. (37 CFFt 1.27) 

Full Name __ 

Address 

□ INDIVIDUAL □ SMALL BUSINESS CONCERN □ NONPROFFT ORGANIZATION 

Full Name _ 

Address , 



□ INDIVIDUAL □ SMALL BUSINESS CONCERN □ NONPROFIT ORGANIZATION 

III. ACKNOWLEDGEMENT OF DUTY TO NOTIFY PTO 
OF STATUS CHANGE 

I acknowledge the duty to file, in this application or patent, notification of any change 
in status resulting in loss of entitlement to small entity status prior to paying, or at the time 
of paying, the earliest of the issue fee or any maintenance fee due after the date on which 
status as a small entity is no longer appropriate. (37 CFR 1 .28(b)) 

IV. DECLARATION 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is 
directed. 



(Verified Statement (Declaration) Claiming Small Entity Status (37 CFR 1.9(c-f) and 1.27(b-d)) 

17-10}— page 3 of 4) 



V. SIGNATURES 

(complete only (e) or (f) below) 

(e) 

NOTE: Ail inventors must sign the verified statement 
__ Date: 



Name of Inventor 



Signature of Inventor 

Date: 



Name of inventor 



Signature of Inventor 

. Date: 



Name of Inventor 



Signature of Inventor 

(add fines for any additional inventors who must sign) 



or 



NOTE: The title of the person signing on behalf of a concern or nonprofit organization should be specified. 



Name of Person Signing Kiyotaka IWATA 



Title of Person President 



(if signing on behalf of a concern or non-profit organization) 

c/o Iwata Bolt Kabushiki Kaisha, 32-4 f 
Address of Person Signing - — 

Nishi-Gotanda 2-Chome, Shinagawa-Ku, Tokyo-To, Japan 



SIGNATURE. 



I^^^aAa* < tyiAnvC- ' DATE Jul y 7 ' 2 



(Verified Statement (Declaration) Claiming Small Entity Status (37 CFR 1.9(c-f) and 1.27(b-d)) 
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BOLT AND NUT 

RACTCCTOUND OF THE INVENTION 
fi^lH of thfi Invention 
5 The present invention relates to a bolt (member with 

an external thread) and a nut (member with an internal thread) . 
More particularly , the present invention relates to a bolt 
to be attached to a part by welding or staking and a nut to 
be attached to a part by welding or staking in assembling 
10 an automobile or the like. The present invention relates 
also to a bolt (member with an external thread) capable of 
quickly screwed in a mating nut (member with an internal 
thread). Particularly, the present invention relates to a 
self-locking bolt of a small nominal size. 
15 npsnription of the Pel ated Art 

Techniques relating to a first aspect of the present 
invention will be explained. 

When fastening together parts in assembling an 
automobile for mass production, a nut is attached previously 
20 to one of the parts by welding or staking and a mating bolt 
is screwed in the nut or bolt is attached to one of the parts 
by welding or staking and a mating nut is screwed on the bolt. 

In some cases, metal particles sputtered by a welding 
operation or paint particles scattered by a painting 
25 operation adhere to the screw thread of the nut or the bolt 
previously attached to a plate, and the metal particles or 
the paint particles obstruct the engagement of the bolt and 
the nut. 

The following methods of preventing such a trouble have 
30 been proposed. 

( 1 ) A method covers a screw thread formed on a threaded 
member attached to a plate with a mask formed by masking or 
capping to prevent the adhesion of sputtered metal particles 
or scattered paint particles to the screw thread. This 
35 method, however, increases the cost and the mask is caused 
to adhere firmly to the threaded member by the high 
temperature heat of the sputtered metal particles. 
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(2) A method coats the screw thread of a threaded 
member with a special coating to make it difficult for 
sputtered metal particles to adhere to the screw thread. 
This method , however, is costly. 

(3) A method removes metal particles or paint 
particles adhering to the screw thread of the threaded member 
by tapping before engaging the mating threaded members . This 
method, however, needs an additional process increasing the 
cost. Moreover, this method may damage the screw thread and 
reduce the strength of the screw thread. 

(4) A method that screws a bolt in a nut previously 
attached to a member forms a tapered end part in the bolt, 
and forms at least one recess in the tapered end part of the 
bolt. Although effective in coping with minute deposits, 
this method is unable to cope with large deposits firmly 
adhering to the screw thread. 

(5) A method that screws a nut on a bolt previously 
attached to a member forms at least one axial groove in the 
internal thread of the nut between the opposite end surfaces 
of the nut to receive deposits removed from the screw thread 
of the bolt in the axial groove. The axial groove or grooves 
reduce the strength of the internal thread. 

Techniques relating to a second aspect of the present 
invention will be explained. 

When fastening together a mating threaded members in 
a mass -production line, such as an automobile assembling line, 
a fastening tool capable of rotating the threaded member at 
a high rotating speed is employed to achieve assembling work 
efficiently. When an operator fastens together the mating 
threaded members under an unfavorable working condition, the 
operator is obliged to work in an unstable position. 
Therefore, in some cases, the external thread is applied 
improperly to the mating internal thread and the external 
thread is screwed obliquely in the internal thread causing 
galling or seizure in the mating threaded members. 

The following bolts have been proposed to prevent 
oblique engagement, galling and seizure. 



3 

(1) A bolt 250 shown in Fig. 19 has a cylindrical tip 
portion 251 of a diameter slightly smaller than the minor 
diameter of the internal thread of a mating nut* Therefore, 
this bolt 250 can be screwed in the mating nut only along 

5 the axis of the nut. Although the cylindrical tip portion 

251 is expected to be effective in preventing screwing the 
bolt 250 obliquely in the nut, the same is not effective 
measure for preventing galling and seizure. 

(2) A bolt 252 shown in Fig. 20 has a tapered guide 
10 portion 253. When the tapered guide portion 253 is screwed 

in a mating nut, the bolt 252 is unsteady and hence the bolt 

252 cannot be prevented from being obliquely screwed in a 
mating nut. 

In some cases, a fastening tool is applied to the head 

15 of a bolt applied to a mating nut with its axis inclined to 
that of the nut and the bolt is rotated by the fastening tool 
for screwing. In such a case, the bolt is engaged obliquely 
with the nut causing the galling or seizing of the screw 
threads. Consequently, the bolt cannot be smoothly screwed 

20 in the nut, which reduces the efficiency of fastening work. 

Techniques relating to a third aspect of the present 
invention will be explained. 

Bolts are used under various working conditions and 
hence methods of preventing loosening or unfastening of bolts 

25 meeting the working conditions must be contrived. For 
example, a bolt of a large nominal size is used in combination 
with a mating nut having a partly deformed internal thread 
so that the external thread of the bolt and the partly deformed 
internal thread of the nut interfere with each other to 

30 prevent the bolt from loosening. However, it is difficult 
to form a partly deformed internal thread as locking means 
in a small nut to be used in combination with a bolt of a 
small nominal size. Therefore, the external thread or the 
bearing surface of the head of a bolt of a small nominal size 

35 is processed to provide a locking means. 

The following locking means are incorporated into 
conventional self-locking bolts of small nominal sizes. 



(1) Teeth are formed in the circumference of the 
bearing surface of the head of a bolt. The teeth of the head 
of the bolt sink in a surface of a member in contact with 
the bearing surface of the head of the bolt when the bolt 
is fastened. 

(2) A plurality of wave-shaped projections are formed 
along a circle on the bearing surface of the head of a bolt. 
The wave-shaped projections sink in a surface of a member 
in contact with the bearing surface of the head of the bolt 
when the bolt is fastened. 

Those locking means are effective only when the bolts 
provided with those locking means are used in combination 
with members of specific materials. Those locking means are 
not necessarily effective when the bolts are used in 
combination with members of various materials which are used 
in recent years. 

SUMMARY O F T HE I NVENT I ON 
An object of a first aspect of the present invention 
is to solve those problems in the prior art and to provide 
a bolt and a mating nut that can be engaged even if metal 
particles or paint particles adhere to the screw thread 
thereof. 

To achieve the object of the first aspect of the present 
invention, a bolt according to the first aspect of the present 
invention has a regularly threaded part provided with a 
regular external thread capable of being regularly engaged 
with an internal thread formed in a mating nut, and a 
cylindrical guide part having a diameter smaller than the 
minor diameter of the internal thread of the nut and 
contiguous with the regularly threaded part, wherein the 
cylindrical guide part is provided with a recess in its end 
surface. 

The recess may be formed by axially cutting an end part 
of the cylindrical guide part. 

Longitudinal grooves may be formed in the circumference 
of the cylindrical guide part. 



The regularly threaded part may be provided with 
grooves having a length corresponding to at least one screw 
thread of the regular external thread and formed in a portion 
thereof contiguous with the cylindrical guide part. The 
5 grooves may be formed in a length corresponding to one to 
three screw threads of the regular external thread in a 
portion of the regularly threaded part contiguous with the 
cylindrical guide part. 

A nut according to the present invention has a threaded 

10 bore provided with an internal thread that can be engaged 
with the external thread of a mating externally threaded 
member/ wherein the threaded bore has a leading section that 
is engaged first with the external thread of the mating 
externally threaded member, provided with a plurality of 

15 recesses having a length equal to at least one pitch of the 
internal thread and arranged at equal angular intervals, and 
a regularly threaded section continuous with the leading 
section. 

Preferably, the sum of the circumferential lengths of 
20 the recesses is not shorter than half the circumferential 
length of the regularly threaded section. 

Preferably, the radial depth of the recesses is in the 
range of a value equal to the height of the internal thread 
of the regularly threaded section and a value twice the height 
25 of the internal thread of the regularly threaded section. 

Preferably, the axial length of the recesses formed in 
the leading section of the threaded bore is equal to one to 
two pitches of the internal thread. 

The cylindrical guide part of the bolt according to the 
30 first aspect of the present invention is inserted in the 
leading part of the mating nut while the same is being turned 
by a fastening tool. Since the diameter of the cylindrical 
guide part is slightly smaller than the minor diameter of 
the internal thread of the mating nut, the cylindrical guide 
35 part is inserted in the internal thread scarcely forming gap 
between the cylindrical guide part and the internal thread. 
Since the end part of the bolt engages first with the leading 
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part of the nut, metal parts and the like adhering to the 
internal thread can be removed before the regularly threaded 
part of the bolt comes into engagement with the internal 
thread, so that the regularly threaded part of the bolt can 
5 be smoothly screwed in the internal thread of the nut. Most 
of metal particles and the like adhering to the internal 
thread of the mating nut are removed previously from the 
internal thread before the regularly threaded part of the 
bolt comes into engagement with the internal thread, and metal 
10 particles and the like remaining on the internal thread can 
be scraped off by the sharp edges of the recesses formed in 
the regularly threaded part of the bolt. 
^ In the nut in accordance with the first aspect of the 

present invention, the recesses formed by cutting portions 
r; 15 of the internal thread have sharp edges. Therefore, metal 

J: particles and the like adhering to the external thread of 

the mating bolt can be removed before a regularly threaded 
Jj part of the internal thread comes into engagement with the 

^ external thread of the bolt, so that the internal thread of 

T| 20 the nut and the external thread of the bolt can be smoothly 

engaged without requiring excessive force. 

An object of a second aspect of the present invention 
O is to solve the problems in the prior art and to provide a 

bolt capable of permitting high-speed fastening and of 
25 fastening members together at a high fastening efficiency 
to reduce the assembling cost. 

To achieve the object of the second aspect of the 
present invention, a bolt according to the first aspect of 
the present invention has a head against which a fastening 
30 tool is pressed to screw the bolt in a threaded bore of a 
mating internally threaded member provided with an internal 
thread, a cylindrical guide part of a diameter smaller than 
the minor diameter of the internal thread of the mating 
internally threaded member, a regularly threaded part that 
35 engages regularly with the internal thread of the mating 
internally threaded member, and a threaded guide part formed 
between the cylindrical guide part and the regularly threaded 
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part , provided with an external thread having rounded crests , 
and having a major diameter greater than the diameter of the 
cylindrical guide part and smaller than the major diameter 
of the external thread of the regularly threaded part. 
5 The external thread of the threaded guide part may be 

the same in pitch and lead angle as that of the regularly 
threaded part. 

The external thread of the threaded guide part may have 
a screw thread form that can be included in the screw thread 

10 form of the external thread of the regularly threaded part 
when the former is superposed on the latter. 

The major diameter of the external thread of the 
threaded guide part at a position on the axis nearer to the 
head of the bolt may be greater than that of the same at a 

15 position on the axis nearer to the extremity of the bolt, 
and the external thread of the threaded guide part may have 
at least two major diameters. 

The external thread of the threaded guide part may have 
a single major diameter. 

20 The radius of curvature of rounded crests of the 

external thread of the threaded guide part in a screw thread 
form may be in the range of 20% to 60% of the pitch. 

The edge of the end surface of the cylindrical guide 
part may be rounded in a radius of curvature equal to 50% 

25 of the pitch or above. 

When the cylindrical guide part of the bolt according 
to the second aspect of the present invention is applied 
obliquely to the threaded hole of a mating nut while the same 
is being rotated by a fastening tool pressed against the head 

30 of the bolt, the cylindrical guide part of the diameter 
smaller than the minor diameter of the internal thread of 
the nut does not bite into the internal thread of the nut 
and the position of the bolt relative to the nut is corrected 
in an early stage of screwing the bolt in the nut. Since the 

35 crests of the external thread of the threaded guide part are 
rounded, the end edge of the threaded bore of the mating nut 
does not bite into the external thread of the threaded guide 



part when the threaded guide part is inserted in the threaded 
bore of the nut and the position of the bolt is further 
corrected as the bolt is thrust into the threaded bore of 
the nut. Thus, the position of the bolt obliquely applied 
5 to the threaded bore of the nut relative to the nut is 
corrected as the bolt is thrust into the threaded bore of 
the nut and f eventually, the regularly threaded part of the 
bolt comes into correct engagement with the internal thread 
of the nut without being caught by the inner surface of the 
1 0 nut . 

Since the external thread of the threaded guide part 
is the same in pitch and lead angle as the external thread 
of the regularly threaded part, the bolt can be smoothly 
screwed in the threaded bore of the nut when the bolt pressed 

15 against the nut is rotated* 

Since the screw thread form of the external thread of 
the threaded guide part is smaller than and can be included 
in that of the external thread of the regularly threaded part, 
the rounded crests of the external thread of the threaded 

20 guide part do not exert any pressure on flanks of the internal 
thread of the mating nut and the crests of the external thread 
of the threaded guide part are able to come into smooth contact 
with the flanks of the internal thread of the mating nut. 

Since the external thread of the threaded guide part 

25 may have at least two major diameters, the position of the 
bolt obliquely applied to the threaded bore of the mating 
nut can be gradually and smoothly corrected as the bolt is 
screwed into the mating nut. 

When the external thread of the threaded guide part has 

30 a single major diameter, the bolt has a simple form and can 
be easily manufactured. 

When the thread form of rounded crests of the external 
thread of the threaded guide part has a radius of curvature 
in the range of 20% to 60% of the pitch, the screw threads 

3 5 of the external thread of the threaded guide part are received 
in spaces between the adjacent screw threads of the internal 
thread of the mating nut without being obstructed by the 
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receiving end of the threaded bore of the nut and the internal 
thread of the mating nut, so that the position of the bolt 
obliquely applied to the threaded bore of the mating nut can 
be easily and smoothly corrected. If the rounded crests of 
5 the external thread of the threaded guide part of the bolt 
has a radius of curvature smaller than 20% of the pitch, the 
bolt is obstructed by the receiving end of the threaded bore 
and the internal thread of the mating nut. If the rounded 
crests of the external thread of the threaded guide part of 

10 the bolt has a radius of curvature greater than 60% of the 
pitch, the oblique position of the bolt relative to the mating 
nut can not be smoothly corrected. 

When the edge of the end surface of the cylindrical 
guide part is rounded in a radius of curvature equal to 50% 

15 of the pitch or above, movement of the cylindrical guide part 
of the bolt into the threaded bore of the mating nut will 
not be obstructed by the bearing end of the threaded bore 
of the mating nut and, consequently, the position of the bolt 
relative to the mating nut can be corrected as expected. If 

2 0 the radius of curvature of the rounded edge of the end surface 

of the cylindrical guide part is less than 50% of the pitch, 
it is highly possible that the cylindrical guide part of the 
bolt is caught by the bearing end of the threaded bore and 
the internal thread of the mating nut. 
25 An object of a third aspect of the present invention 

is to solve the problems in the prior art and to provide a 
self-locking bolt capable of meeting various fastening 
conditions prevalent at present, of being used in combination 
with members of various materials, such as steels, magnesium 

3 0 and aluminum, and of exercising a satisfactory locking 

function. 

To achieve the object of the third aspect of the present 
invention, the present invention provides a self -locking bolt 
having a head having a locking function, and a threaded part 
35 extending from the head and provided with an external thread 
of a pitch P; wherein n locking projections are formed at 
equal angular intervals on the bearing surface of the head, 



the height of each locking projection from the bearing surface 
of the head increases gradually in a direction opposite a 
fastening direction in which the bolt is rotated for fastening 
to a maximum height, an edge is formed in a highest portion 
of the locking projection at the maximum height, and the 
maximum height of the edge of the locking projection from 
the bearing surface of the head is nearly equal to and less 
than P/n. 

Since the locking projection is formed so that its 
height increases gradually in the direction opposite the 
fastening direction to the maximum height, the bolt can be 
fastened under a low resistance against the rotation of the 
bolt in the fastening direction. On the other hand, the 
height of the locking projection decreases sharply from the 
maximum height at the edge to the level of the bearing surface 
of the head of the bolt. The edges of the locking projections 
sink in the surface of a member fastened by the bolt to 
exercise the locking function of the locking projections when 
the bolt tends to turn in the direction opposite the fastening 
direction. 

Since the height of the edge is nearly equal to and less 
than P/n, the locking projections can be surely made to sink 
in the surface of the member by turning the bolt by 1/n of 
a full turn. . Since the height of the edges of the locking 
projections is as small as a value nearly equal to or less 
than P/n, the depth by which the locking projections are made 
to sink in the surface of the member is relatively small. 
The cumulative locking effect of the n locking projections 
takes a sufficient locking effect. 

Another self-locking bolt according to the present 
invention has a head having a locking function and a threaded 
part extending from the head and provided with an external 
thread of a pitch P. N locking recesses are formed at equal 
angular intervals in the bearing surface of the head. The 
depth of each locking recess from the bearing surface of the 
head decreases gradually in a direction opposite a fastening 
direction in which the bolt is rotated for fastening to a 
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minimum depth, and an edge is formed at the joint of an end 
wall of the locking recess at a position at the maximum depth 
and the bearing surface of the head. 

When the self-locking bolt is used for fastening a 
5 member of a soft material , such as magnesium or aluminum, 
the bearing surface of the head of the self-locking bolt comes 
into contact with the surface of the member, the bearing 
surfaces compresses the surface of the member as the 
self -locking bolt is turned further and, eventually, the 

10 bearing surface of the head applies a high fastening force 
to the surface of the member and portions of the surface of 
the member of the soft material are caused to move so as to 
form small protrusions protruding into the locking recesses 
of the head. The self -locking bolt is locked in place by the 

15 combined effect of the small protrusions of the member and 
the edges formed in the bearing surface of the head. 

RRTEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a bolt in a first 
20 embodiment according to the present invention; 

Figs. 2(a), 2(b) and 2(c) are an end view, a side 
elevation and a plan view, respectively, of the bolt shown 
in Fig. 1; 

Figs. 3(a) and 3(b) are an enlarged side elevation of 
25 a part shown in Fig. 2(b) and an enlarged end view of a part 
of Fig. 2(a), respectively; 

Figs. 4(a) and 4(b) are a side elevation and an end view, 
respectively, of a blank for forming an external thread formed 
in the bolt shown in Fig. 1 by form rolling; 
30 Figs. 5(a) and 5(b) are a side elevation and an end view, 

respectively, of bolt in a first modification of the bolt 
shown in Fig. 1; 

Figs. 6(a) and 6 (b) are a side elevation and an end view, 
respectively, of a bolt in a second modification of the bolt 
35 shown in Fig. 1; 

Figs. 7(a) and 7(b) are a side elevation and an end view, 
respectively, of a bolt in a third modification of the bolt 
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shown in Fig. 1; 

Figs. 8(a) and 8(b) are a side elevation and an end view, 
respectively, of a bolt in a fourth modification of the bolt 
shown in Fig. 1; 
5 Figs. 9(a) and 9(b) are a side elevation and an end view, 

respectively, of a bolt in a fifth modification of the bolt 
shown in Fig. 1; 

Figs. 10(a) and 10(b) are a side elevation and an end 
view, respectively, of a bolt in a sixth modification of the 
10 bolt shown in Fig. 1; 

Fig. 11 is a perspective view of a nut in a second 
embodiment according to the present invention; 

Fig. 12 is a longitudinal sectional view of the nut 
shown in Fig. 11; 
15 Fig. 13 is a longitudinal sectional view of a blank for 

forming the nut shown in Fig. 11 by form nut forming; 

Figs. 14(a), 14(b) and 14(c) are a bottom view, a side 
elevation and a top view, respectively, of the nut shown in 
Fig. 11; 

20 Fig. 15 is a fragmentally half longitudinal sectional 

view of a bolt in a first embodiment according to a second 

aspect of the present invention; 

Figs. 16(a) and 16(b) are a plan view and a side 

elevation, respectively, of the bolt shown in Fig. 15; 
25 Fig. 17 is a side elevation of a blank for forming the 

bolt shown in Fig. 15 by form rolling; 

Fig. 18 is a fragmentally half longitudinal sectional 

view of a bolt in a modification of the bolt shown in Fig. 

15; 

30 Fig. 19 is a side elevation of a conventional bolt; 

Fig. 20 is a side elevation of another conventional 

bolt; 

Fig. 21 is a perspective view of a self -locking bolt 
in a first embodiment according to a third aspect of the 
35 present invention; 

Fig. 22 is a perspective view of a self -locking bolt 
in a first modification of the self-locking bolt shown in 



Fig. 21; 

Fig. 23 is a perspective view of a self -locking bolt 
in a second modification of the self-locking bolt shown in 
Fig. 21; 

Fig. 24 is a perspective view of a self-locking bolt 
in a third modification of the self-locking bolt shown in 
Fig. 21; 

Fig. 25 is a perspective view of a self-locking bolt 
in a second embodiment according to the third aspect of the 
pr e s ent invent ion ; 

Fig. 26 is a perspective view of a self -locking bolt 
in a first modification of the self-locking bolt shown in 
Fig. 25; 

Fig. 27 is a perspective view of a self -locking bolt 
in a second modification of the self-locking bolt shown in 
Fig. 25; 

Fig. 28 is a perspective view of a self-locking bolt 
in a third modification of the self-locking bolt shown in 
Fig. 25; 

Fig. 29 is a plan view of the self -locking bolt shown 
in Fig. 21; and 

Fig. 30 is a side elevation of assistance in explaining 
an act of fastening two plates together with a self-locking 
bolt according to the present invention. 

DESCRIPTION OF THE PREFE RRED EMBODIMENTS 
The first aspect of the present invention will be 
described. 

A bolt in a first embodiment according to the present 
invention will be described with reference to the 
accompanying drawings. Referring to Fig. 1, a bolt 1 has a 
head 2 to which a fastening tool, not shown, is applied, a 
regularly threaded part 3 extending from the head 2 and 
capable of being regularly engaged with a mating internal 
thread, and a cylindrical guide part 4 extending from the 
extremity of the regularly threaded part 3 . A washer 2a is 
formed integrally with the head 2. The cylindrical guide 
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part 4 has a diameter slightly smaller than the minor diameter 
of the mating internal thread* Therefore, the cylindrical 
guide part 4 can be closely fitted in the mating internal 
thread. A slot 5 is formed in the end surface of the guide 
part 4 . 

The slot 5 is formed symmetrically with respect to the 
center of the end surface of the guide part 4 in a width smaller 
than the diameter of the guide part 4 by slotting an end 
portion of the guide part 4 in a depth parallel to the axis 
A of the bolt 1. Thus, formed in an end portion of the guide 
part 4 are end surfaces 5a , i.e., portions of the end surface 
of the guide part 4 remaining after forming the slot 5, axial 
surfaces 5b substantially parallel to the axis A of the bolt 
1, i.e., the side surfaces of the slot 5, and a cross surface 
5c, i.e., the bottom surface of the slot 5. Edges of 
substantially 90° are formed at the intersections of the end 
surfaces 5a and the axial surfaces 5b, at the intersections 
of the axial surface 5b and the cylindrical surface of the 
guide part 4, and at the intersections of the cross surface 
5c and the cylindrical surface of the guide part 4 . 
The slot 5 need not be formed necessarily by slotting a portion 
of the end of the guide part 4 in a depth parallel to the 
axis A of the bolt 1; a recess other than the slot 5 may be 
formed in the end of the guide part 4 provided that sharp 
edges are formed in the end of the guide part 4 . 

Two longitudinal grooves 7 having a trapezoidal cross 
section are formed at diametrically opposite positions in 
the circumference of the guide part 4 . Sharp edges are formed 
at the intersections of the surface of the grooves 7 and the 
circumference of the guide part 4. 

Longitudinal grooves 6 are formed across about 1.5 
screw threads in a portion of the regularly threaded part 
3 contiguous with the guide part 4 . 

The length of the longitudinal grooves 6 may be in the 
range of a thread length of one screw thread to a thread length 
of three screw threads. When the length of the longitudinal 
grooves 6 is greater than the thread length of three screw 
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threads , the thread length of the complete screw threads in 
the regularly threaded part 3 is reduced excessively. When 
the length of the longitudinal grooves 6 is smaller than the 
thread length of one screw thread, the longitudinal grooves 
5 6 are unable to form sharp edges. The longitudinal grooves 
6 of the regularly threaded part 3 are aligned with the 
longitudinal grooves 7, respectively. 

Figs. 2(a), 2(b) and 2(c) are an end view, a side 
elevation and a plan view, respectively, of the bolt 1 . Figs . 
10 3(a) and 3(b) are enlarged views of an end part of the bolt 
1 shown in Figs .2(a) and 2(b). Figs .4(a) and 4(b) are views 
of a blank for forming the bolt 1 by form rolling. In Figs. 
4(a) and 4(b), a part indicated at 8 corresponds to the 
^ regularly threaded part 3, parts indicated at 8a correspond 

m 15 to the longitudinal grooves 6, a part indicated at 9 

^ corresponds to the guide part 4, a part indicated at 9a 

fj| corresponds to the slot 5 and parts indicated at 9b correspond 

to the longitudinal grooves 7 . 
7" The operation of the bolt 1 will be described 

P 20 hereinafter. 

yj A nut provided with an internal thread mating with the 

ni external thread of the bolt 1 is welded beforehand to a plate. 

2; Suppose that metal particles sputtered during a welding 

process or paint particles scattered during a painting 
25 process are caused to stick to the internal thread of the 

nut. 

The guide part 4 of the bolt 1 held and rotated by a 
fastening tool is inserted in the threaded bore of mating 
nut. Since the diameter of the cylindrical guide part 4 is 

30 slightly smaller than the minor diameter of the internal 
thread, a gap is formed scarcely between the guide part 4 
and the threaded bore of the nut when the guide part 4 is 
inserted in the threaded bore of the nut . The metal particles 
or paint particles sticking to the surfaces of the screw 

35 threads of the internal thread can be scraped off the internal 
thread by the edges formed by forming the slot 5 in the end 
of the guide part 4 when the bolt 1 is rotated. 
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Since the sharp edges are formed at the intersections 
of the end surfaces 5a and the axial surfaces 5b, at the 
intersections of the axial surface 5b and the cylindrical 
surface of the guide part 4, and at the intersections of the 
5 cross surface 5c and the cylindrical surface of the guide 
part 4, the metal particles and the like sticking to the 
internal thread of the mating nut can be removed before the 
external thread of the regularly threaded part 3 is brought 
into engagement with the internal thread. Thus , the external 
10 thread of the regularly threaded part 3 of the bolt 1 can 
be easily engaged with the internal thread of the mating nut. 

The sharp edges formed at the intersections of the 
longitudinal grooves 7 and the circumference of the guide 
part 4 also remove the metal particles and the like sticking 
51 15 to the threaded bore of the nut. Thus, the metal particles 

^ and the like sticking to the threaded bore of the nut can 

SI be surely removed* 

Since the metal particles and the like sticking to the 
threaded bore of the mating nut are removed before the 
Q 20 external thread of the regularly threaded part 3 of the bolt 

J 1 comes into engagement of the internal thread of the mating 

m nut, the regularly threaded part 3 can be smoothly screwed 

5f in the threaded bore of the mating nut. Metal particles and 

the like sticking to the roots and crests of the screw threads 
25 of the internal thread can be scraped off by sharp edges 
defined by the longitudinal grooves 6 formed in the regularly 
threaded part 3 . 

Bolts in modifications of the bolt 1 shown in Fig. 1 
will be described hereinafter with reference to Figs. 5 to 
30 10. 

Referring to Fig. 5 showing a bolt in a first 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
formed in the end of a cylindrical guide part 4 leaving three 
lands respectively having end surfaces 5a and axial surfaces 
35 5b. The recess 5 has a cross surface 5c perpendicular to the 
axis of the bolt and substantially parallel to the end 
surfaces 5a. 
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Referring to Fig- 6 showing a bolt in a second 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
formed in a half section of the end of a cylindrical guide 
part 4 leaving a land having an end surface 5 a and an axial 
5 surface 5b. The recess 5 has a cross surface 5c perpendicular 
to the axis A of the bolt and substantially parallel to the 
end surfaces 5a. 

Referring to Fig. 7 showing a bolt in a third 
modification of the bolt 1 shown in Fig. 1, a recess 5 is 
10 formed in a half section of the end of a cylindrical guide 
part 4 leaving a land having an end surface 5a and an axial 
surface 5b. The recess 5 has an inclined cross surface 5c 
inclined to the axis A of the bolt. 

Referring to Fig. 8 showing a bolt in a fourth 
15 modification of the bolt 1 shown in Fig. 1, three recess 5 
are formed in a peripheral region of the end of a cylindrical 
guide part 4 so as to leave a land having and end surface 
5a. Each recess 5 has an axial surface 5b substantially 
parallel to the axis A of the bolt and an inclined cross 
20 surface 5c inclined to the axis A of the bolt. 

Referring to Fig. 9 showing a bolt in a fifth 
modification of the bolt 1 shown in Fig. 1, recesses 5 are 
formed in opposite side sections of the end of a cylindrical 
guide part 4 leaving a central land having an end surface 
25 5a and axial surfaces 5b. The recesses 5 have cross surfaces 
5c substantially parallel to the end surface 5a. The two 
cross surfaces 5c extend on the opposite sides of the end 
surface 5a, respectively. 

Referring to Fig. 10 showing a bolt in a sixth 
30 modification of the bolt 1 shown in Fig. 1, three recesses 
5 are formed at angular intervals of 120° in peripheral 
regions of the end of a cylindrical guide part 4 leaving a 
tripodal land having an end surface 5a and axial surfaces 
5b. The recesses 5 have cross surfaces 5c substantially 
35 parallel to the end surface 5a. 

Each of the bolts shown in Figs. 5 to 10, similarly to 
the bolt shown in Fig. 1, has sharp edges formed in the guide 
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part 4. Therefore, metal particles and the like sticking to 
the threaded hole of a mating nut can be removed by the edges 
of the guide part 4 before a regularly threaded part 3 comes 
into engagement with the threaded bore of the mating nut, 
so that the regularly threaded part 3 can be easily screwed 
in the threaded bore of the mating nut. 

A nut in a second embodiment according to the present 
invention will be described with reference to Figs. 11 to 
14. 

A nut 21 has a hexagonal head 22 to be fitted in a 
fastening tool, and a washer 23 formed integrally with the 
hexagonal head 22 . The nut 21 has a threaded bore 24 provided 
with an internal thread capable of being engaged with the 
external thread of a mating bolt. 

The threaded bore 24 has a partly recessed threaded 
section 25 on the side of the washer 23, and a regularly 
threaded section 26 continuous with the partly recessed 
threaded section 25 and capable of being regularly engaged 
with the external thread of the mating bolt. The partly 
recessed threaded section 25 is provided with, for example, 
three recesses 27 arranged at angular intervals of, for 
example, 120°. The length of the recess 27 is equal to a 
length corresponding to at least one screw thread, for example, 
1 . 5 screw threads of the internal thread of the threaded bore 
24. Sharp edges are formed at the intersections of the 
recesses 27 and the screw threads of the internal thread of 
the threaded bore 24. 

The sum of the circumferential widths of the three 
recesses 27 is not smaller than half the circumference of 
the regularly threaded section 26, i.e., half the 
circumference of the threaded bore 24. When the 
circumferential width of each recess 27 is very small or when 
the recesses 27 have a great circumferential width but the 
number of the recesses 27 is insufficient, the sum of the 
circumferential widths of the recesses 27 may possibly be 
smaller than half the circumference of the regularly threaded 
section 26. In such a case, only spaces of a volume 
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insufficient to contain metal particles and the like removed 
from the external thread of the mating bolt temporarily are 
available and hence metal particles and the like cannot be 
effectively removed from the external thread of the mating 
5 bolt . 

If the recesses 27 are formed in an excessively great 
radial depth, the mechanical strength of the nut will be 
reduced. If the recesses 27 are formed in an excessively 
small radial depth, the recesses 27 are unable to contain 

10 all the metal particles and the like removed from the external 
thread of the mating bolt and hence the regularly threaded 
part 4 cannot be smoothly engaged with the external thread 
of the mating bolt. Desirably, the radial depth of the 
recesses 27 is in the range of a value corresponding to the 

15 depth of the screw thread of the internal thread to a value 
corresponding to twice the depth of the screw thread of the 
internal thread. The depth is the distance between the crest 
and the root of the screw thread. 

The recesses 27 may be formed so as to extend across 

20 one to two screw threads. When the recesses 27 are formed 
so as to extend across more than two screw threads, the number 
of the regular screw threads of the regularly threaded section 

26 is reduced, which is disadvantageous. When the recesses 

27 is formed so as to extend across less than one screw thread, 
25 the recesses 27 are unable to define sharp edges. 

Fig. 12 is a longitudinal sectional view of the nut 
shown in Fig. 11 and Fig. 13 is a longitudinal sectional view 
of a blank for forming the nut shown in Fig. 11 by form nut 
forming. In Fig. 13, a part indicated at 28 corresponds to 
30 the partly recessed threaded section 25 and a part indicated 
at 29 corresponds to the regularly threaded section 26 . Figs . 
14(a), 14(b) and 14(c) are a bottom view, a side elevation 
and a top view, respectively, of the nut 21 shown in Fig. 
11. 

35 The operation of the nut 21 will be described. 

A bolt provided with an external thread mating with the 
internal thread of the nut 21 is welded beforehand to a plate. 
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Suppose that metal particles sputtered during a welding 
process or paint particles scattered during a painting 
process are caused to stick to the external thread of the 
bolt. 

The partly recessed threaded section 25 of the nut 21 held 
and rotated by a fastening tool is screwed on a threaded part 
of the bolt. The metal particles and the like sticking to 
the surfaces of the screw threads of the external thread can 
be scraped off the external thread by the sharp edges formed 
by forming the recesses 27 in the partly recessed threaded 
section 25 when the nut 21 is rotated. Thus, the metal 
particles and the like sticking to the external thread of 
the bolt can be removed before the regularly threaded section 
26 is engaged with the external thread of the bolt . Therefore, 
the nut 21 can be easily screwed on the bolt without requiring 
an excessive force. 

Since the partly recessed threaded section 25 is 
provided with the plurality of recesses 27 arranged at equal 
angular intervals, vibrations of the nut 21, which are 
generated when the nut 21 provided with the recesses 27 
arranged at irregular angular intervals or with a single 
recess 27 is rotated by the fastening tool, can be prevented, 
the efficiency of work can be enhanced and noise can be 
reduced. 

Although the nut 21 is provided with the plurality of 
recesses 27 of the same shape, the recesses need not 
necessarily be of the same shape provided that the recesses 
are arranged at equal angular intervals . 

As is apparent from the foregoing description, 
according to the first aspect of the present invention, the 
bolt is capable of removing metal particles and the like 
sticking to the internal thread of the mating nut before the 
regularly threaded part thereof comes into engagement with 
the internal thread of the mating nut, and the nut is capable 
of removing metal particles and the like sticking to the 
external thread of the mating bolt before the regularly 
threaded section thereof comes into engagement with the 



external thread of the mating bolt. Thus, the bolt can be 
smoothly screwed in the mating nut, and the nut can be smoothly 
screwed on the mating bolt. 

Since the guide part of the bolt is provided with the 
slot formed in the end thereof by cutting out a portion of 
the end part, metal particles and the like adhering to the 
internal thread of the mating nut can be removed before the 
regularly threaded part continuous with the guide part comes 
into engagement with the internal thread of the nut, so that 
the regularly threaded part can be easily engaged with the 
internal thread of the nut. 

Since the nut has the partly recessed section formed 
on the base end side of thereof and provided with the recesses 
of an axial length corresponding to the thread length of at 
least one screw thread arranged at equal angular intervals, 
and the regularly threaded section that engages regularly 
with the external thread of the mating bolt, metal particles 
and the like adhering to the external thread of the mating 
bolt can be removed before the regularly threaded section 
comes into engagement with the external thread of the mating 
bolt. Therefore, the nut can be easily screwed on the mating 
bolt without requiring an excessive force. 

A second aspect of the present invention will be 
described hereinafter. 

A bolt of nominal size M8 (JIS) provided with an 
external thread of 1.25 in pitch will be described as a first 
embodiment according to the second aspect of the present 
invention. 

Figs. 15 to 17 show a bolt 201 of nominal size M8 in 
a first embodiment according to the second aspect of the 
present invention. The bolt 201 has a head 207, a regularly 
threaded part 206 to be regularly engaged with the internal 
thread of a mating nut, a threaded guide part 203 continuous 
with the regularly threaded part 206, and a cylindrical guide 
part 202 of 6.5 mm in diameter slightly smaller than the minor 
diameter of the internal thread of the mating nut. 

The regularly threaded part 6 is provided with an 



external thread of nominal size M8 having a pitch of 1.25 
mm and a major diameter of about 7.9 mm. 

The threaded guide part 203 is provided with an external 
thread having screw threads having rounded crests . The major 

5 diameter of the external thread of the threaded guide part 
203 is greater than the diameter of 6.5 mm of the cylindrical 
guide part 202 and smaller than the major diameter of 7.9 
mm of the external thread of the regularly threaded par t206. 
Preferably, the external thread of the threaded guide part 

10 203 is the same in pitch and lead angle as the external thread 
of the regularly threaded part 206. However, the external 
thread of the threaded guide part 202 need not necessarily 
be the same in dimensions as that of the regularly threaded 
part 206. The respective external threads of the threaded 

15 guide part 3 and the regularly threaded part 206 are the same 
in minor diameter. 

The threaded guide part 203 has a first threaded guide 
section 204 including two screw threads and contiguous with 
the cylindrical guide part 202, and a second threaded guide 

20 section 205 including one screw thread and contiguous with 
the regularly threaded part 206. The major diameter of the 
external thread of the first threaded guide section 204 is 
7 mm, and the major diameter of the external thread of the 
second threaded guide section 205 is 7.5 mm, which is greater 

25 than that of the first threaded guide section 204 . The radius 
of curvature of the rounded crests of the screw threads of 
the first threaded guide section 204 is in the range of 20% 
to 60% of the pitch of 1 .25 mm, for example, 0.5 mm. The radius 
of curvature of the rounded crest of the screw thread of the 

30 second threaded guide section 205 is in the range of 20% to 
60% of the pitch of 1.25 mm, for example, 0.3 mm. 

The external thread of the threaded guide part 203 has 
a screw thread form that can be included in that of the 
external thread of the regularly threaded part 206 when the 

35 former is superposed on the latter. Therefore, the rounded 
crests of the screw threads of the threaded guide part 203 
do not exert any pressure on the flanks of the internal thread 
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of a mating nut and are able to come into smooth contact with 
the flanks of the internal thread of the mating nut. The 
flanks of the screw threads of the external thread of the 
threaded guide part 2 03 may be either straight or curved in 
5 a circular arc. As shown in Fig. 15, the roots of the external 
thread of the threaded guide part 203 or the regularly 
threaded part 206 are rounded in a radius of curvature of 
0.2 mm or below. 

The edge of the end surface of the cylindrical guide 

10 part 202 is rounded in a radius of curvature of 50% of the 
pitch of 1.25 mm or above, for example, 1 mm. Although 
dependent on the length of the bolt, the axial length of the 
cylindrical guide part 202 is in the range of 2 to 5 mm, for 
example, 3.5 mm including the root of the external thread. 

15 If the radius of curvature of the rounded edge of the end 
surface of the cylindrical guide part 202 is less than 50% 
of the pitch of 1.25 mm, the position of the bolt can not 
be smoothly corrected when the bolt is applied obliquely to 
the threaded bore of the mating nut. The upper limit of the 

20 radius of curvature of the rounded edge of the end surface 
of the cylindrical guide part 202 may be determined according 
to the diameter and the axial length of the cylindrical guide 
part 202 so that the position of the cylindrical guide part 
202 relative to the axis of the threaded bore of the mating 

25 nut can be smoothly corrected. 

Fig. 17 is a side elevation of a blank for forming the 
bolt shown in Fig. 16 by form rolling. 

The operation of the bolt 201 in this embodiment will 
be described hereinafter. 

30 Since the cylindrical guide part 202 of the bolt 201 

has a diameter smaller than the minor diameter of the internal 
thread of the mating nut and the edge of the end surface of 
the cylindrical guide part 202 is rounded in a radius of 
curvature of 1 mm, the cylindrical guide part 202 does not 

35 bite into and is not caught by the internal thread of the 
nut when the cylindrical guide part 202 of the bolt 201 is 
applied obliquely to the threaded hole of the mating nut and 



the position of the bolt relative to the nut is corrected 
as the bolt 201 is thrust onto the threaded hole of the nut 
in an early stage of screwing the bolt in the nut and the 
bolt 201 can be smoothly screwed into the mating nut. 

When a pressure is applied to the head 207 of the bolt 
201 to apply the threaded guide part 203 to the threaded hole 
of the mating nut, first the first threaded guide section 
204 is applied to the entrance of the threaded bore of the 
mating nut. Since the crests of the external thread of the 
first threaded guide section 204 are rounded in a radius of 
curvature of 0 . 5 mm, the external thread of the first threaded 
guide section 204 does not bite into the internal thread of 
the mating nut, and the position of the bolt is further 
corrected as the bolt is rotated and thrust into the threaded 
bore of the nut. 

Since the crest of the external thread of the second 
threaded guide section 2 05 having a major diameter greater 
than that of the external thread of the first threaded guide 
section 204 is rounded in a radius of curvature of 0.3 mm, 
the second threaded guide section 205 does not bite into the 
internal thread of the threaded bore and the position of the 
bolt 201 is corrected further as a pressure is applied to 
the head 207 of the bolt 201 and the bolt 201 is rotated for 
fastening. 

Since the external threads of the threaded guide part 
203 are the same in pitch and lead angle as the external thread 
of the regularly threaded part 206, the flanks of the screw 
threads of the external threads of the threaded guide part 
203 come into partial or total contact with those of the screw 
threads of the internal thread of the mating nut when a 
pressure is applied to the head 207 of the bolt 201 and the 
bolt 201 is rotated. Thus, the bolt 201 can be smoothly 
rotated and can be properly screwed into the mating nut. 

When the angular position of the bolt 201 applied 
obliquely to the threaded bore of the mating nut relative 
to the axis of the mating nut is corrected by inserting the 
cylindrical guide part 202 in the threaded bore of the nut, 
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the threaded guide part 203 of a diameter greater than that 
of the cylindrical guide part 202 can be smoothly inserted 
in the threaded bore of the mating nut. 

The threaded guide part 203 has the first threaded guide 

5 section 204 contiguous with the cylindrical guide part 202, 
and the second threaded guide section 205 continuous with 
the first threaded guide section 204 and contiguous with the 
regularly threaded part 206, the major diameter of the 
external thread of the second threaded guide section 205 is 

10 greater than that of the external thread of the first threaded 
guide section 204 and the major diameter of the external 
thread of the regularly threaded part 206 is greater than 
that of the second threaded guide section 205. Therefore, 
the first threaded guide section 204, the second threaded 

15 guide section 205 and the regularly threaded part 206 come 
into engagement with the internal thread of the mating nut 
in that order. 

The radius of curvature of the rounded crests of the 
external thread of the regularly threaded part 206 is smaller 

20 than that of the external thread of the second threaded guide 
section 205 , and the radius of curvature of the rounded crests 
of the external thread of the external thread of the second 
threaded guide section 205 is smaller than that of the 
external thread of the first threaded guide section 204. 

25 Therefore, the closeness of engagement of the bolt 201 and 
the mating nut increases as the bolt 201 is screwed into the 
threaded bore of the mating nut. 

Fig. 18 shows a bolt in a modification of the bolt shown 
in Fig. 15 or 16. Referring to Fig. 18, a threaded guide part 

30 203 has a single threaded guide section 204 having an external 
thread having three screw threads of the same major diameter. 
The bolt is simple in construction, and can be easily 
manufactured . 

As is apparent from the foregoing description, 

35 according to the second aspect of the present invention, even 
if a fastening tool is pressed against the head of the bolt 
201 to apply the bolt 201 to the mating nut obliquely with 
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respect to the axis of the mating nut, the angular position 
of the bolt 201 relative to the axis of the mating nut can 
be gradually corrected as the bolt 201 advances into the 
threaded bore of the mating nut, the galling and seizing of 
5 the screw threads can be avoided, the bolt 201 and the mating 
nut can be smoothly engaged, fastening work can be efficiently 
achieved and assembling cost can be reduced. 

Although the threaded guide part 203 of the foregoing 
bolts 201 has the one threaded guide section or the two 
10 threaded guide sections provided with external threads of 
different major diameters, respectively, the threaded guide 
part 203 may have three or more threaded guide sections 
provided with external threads of different major diameters, 
respectively . 

15 According to the second aspect of the present invention, 

the angular position of the bolt relative to the axis of the 
mating nut is corrected gradually as the bolt is screwed into 
the threaded bore of the mating nut and, eventually, the 
angular position of the bolt is corrected so that the 

20 regularly threaded part of the bolt engages regularly with 
the threaded bore of the mating nut . Accordingly, high-speed 
fastening is possible, fastening work can be efficiently 
achieved and the assembling cost can be reduced. 

A third aspect of the present invention will be 

25 described hereinafter. 

Bolts in a third aspect of the present invention will 
be described with reference to the accompanying drawings. 

A self -locking bolt 310 in a first embodiment according 
to the third aspect of the present invention shown in Fig. 

30 21 is, for example, a small-size bolt of nominal size of 1.7 
mm. Although small-size bolts are, typically, those of 
nominal size in the range of 1 to 3 mm, small-size bolts may 
include bolts of nominal size of 6 mm. The self-locking bolt 
310 has a cross-recessed head 301 and a threaded part 302 

35 extending from the cross-recessed head 301 and provided with 
an external thread of a pitch P . Formed in a peripheral region 
of the bearing surface 303 of the head 301 are n locking 



projections 304 arranged at equal angular intervals. For 
example, three locking projections 304 are formed on the 
bearing surface 303 of the head 301 at equal angular 
intervals . 

Each locking projection 304 has the shape of a wedge 
tapering in the fastening direction A of the bolt 310. The 
height of each locking projection 3 04 increases in a direction 
opposite the fastening direction A to a maximum height so 
as to form an inclined surface and decreases suddenly to the 
level of the bearing surface 303 from the maximum height so 
as to form an axial surface. A sharp edge 306 is formed at 
the intersection of the inclined surface and the axial surface. 
The locking projections 304 are formed in a peripheral region 
of the bearing surface 303 and are separated from the threaded 
part 302. 

The edge 306 is straight and extends radially and 
substantially in parallel to the bearing surface 303. The 
height of the edge 3 06 from the bearing surface 303 is nearly 
equal to and less than P/n, such as P/3. 

As shown in Fig. 29, the width of the inclined surface 
of the locking projection 304 decreases with the increase 
of the height. Although dependent on the size of the bolt, 
an angle a in Fig. 29 is in the range of about 6° to about 
12°. 

Fig. 30 shows two plates B and C fastened together with 
the self -locking bolt 310 shown in Fig. 21. The plate B is 
provided with a through hole of a diameter greater than the 
major diameter of the external thread of the self-locking 
bolt 310 and the plate C is provided with threaded hole having 
an internal thread formed by tapping and mating with the 
external thread of the self -locking bolt 310. The bolt is 
passed through the through hole of the plate B and is screwed 
in the threaded hole of the plate C to fasten the plates B 
and C together. In the state shown in Fig. 30, the edges 3 06 
of the locking projections 306 formed on the bearing surface 
303 are in contact with the upper surface of the plate B. 
The height h of the edges 306 is nearly equal to and smaller 
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than 1/3 of a distance by which the self -locking bolt 310 
advances when the same is turned by one full turn in the 
fastening direction, i.e. , P/3 . As the self -locking bolt 310 
is turned further in the fastening direction from the state 
5 shown in Fig. 30 , the edges 306 f the locking projections 
3 04 sink gradually in the upper surface of the plate B. The 
self-locking bolt 310 is turned further until fastening 
torque applied to the self-locking bolt 310 increases to a 
predetermined value after the locking projections 304 have 
10 completely sunken in the upper surface of the plate B and 
the bearing surface 303 has come into contact with the upper 
surface of the plate B. 

Since the height of the locking projections 304 
% increases gradually in a direction opposite the fastening 

HI 15 direction A to the maximum height, the self-locking bolt 310 

^ can be further turned from the state shown in Fig. 30 making 

m the locking projections 304 sink in the upper surface of the 

HF plate B under a relatively low resistance against the rotation 

of the self-locking bolt 310 in the fastening direction. 
O 20 On the other hand, the height of the locking projection 

decreases sharply from the maximum height to the level of 
fl| the bearing surface 3 03 to form the edge 3 06 at the maximum 

height. Therefore, the edges 306 of the locking projections 
304 sink in the upper surface of the plate B to exercise the 
25 locking function of the locking projections 304 when the 
self-locking bolt 310 tends to turn in the direction opposite 
the fastening direction A. 

Since the height of the edge 306 is nearly equal to and 
less than P/3, the locking projections 304 can be surely made 
30 to sink into the upper surface of the plate B and the bearing 
surface 303 can be brought into contact with the upper surface 
of the plate B before the self -locking bolt 310 is turned 
by 1/3 of one full turn. Since the height of the edges 306 
of the locking projections 3 04 is as small as a value nearly 
35 equal to or less than P/3, locking projections 3 04 can be 
made to sink into the upper surface of the plate B by a depth 
sufficient for the locking projections 304 to exercise their 



locking function. Thus, the plates B and C can be firmly 
fastened together with the self -locking bolt 310 . The 
locking projections 304 made to sink fully in the upper 
surface of the plate B exercise their locking function with 
5 reliability. 

Since the height of the edges 306 is as small as a value 
nearly equal to and less than P/3, the locking projections 
304 sink in the upper surface of the plate B by a relatively 
small depth. The cumulative locking effect of the three 
10 locking projections 304 takes a sufficient locking effect 
even through the depth by which the locking projections 304 
sink in the upper surface of the plate B is relatively small. 

The plates B and C can be fastened together by turning 
% the self -locking bolt 310 against a relatively low resistance 

ff! 15 from the state shown in Fig. 30, the depth of the locking 

\1 projections 304 in the upper surface of the plate B is 

Qj relatively small, and the cumulative locking effect of the 

+ three locking projections 304 takes a sufficient locking 

7 effect. Thus the self -locking bolt 310 is capable of fully 

O 20 exercising its locking effect when used for fastening members 

y[ of various materials including hard steel and soft aluminum. 

Rj Self-locking bolts in modifications of the 

S% self -locking bolt shown in Fig. 21 will be described 

hereinafter. 

25 A self-locking bolt 311 shown in Fig. 22 is similar to 

the self-locking bolt 310 in that locking projections 304 
are formed in a peripheral region of the bearing surface 3 03 
of a head 301 and are separated from a threaded part 302. 
The locking projections 304 of the self-locking bolt 311 are 

3 0 different from those of the self -locking bolt 310. The 
height of each locking projection 304 of the self-locking 
bolt 311 increases gradually in a direction opposite a 
fastening direction A and toward the circumference of the 
bearing surface 303 of a head 3 01 to a maximum height. 

35 Therefore an edge 306 formed in each locking projection 304 
has a height decreasing from the radially outer end thereof 
toward the radially inner end thereof, and hence a sharp 



pyramidal point is formed at the radially outer end of the 
edge 306. Thus, the locking projections 304 are able to sink 
easily in the surface of a member to be fastened with the 
self-locking bolt 311 and the locking projections 304 
5 exercise their locking function effectively* 

A self-locking bolt 312 shown in Fig. 23 differs from 
the self-locking bolt 310 in that locking projections 304 
are formed so as to extend from a peripheral region of the 
bearing surface 303 of a head 301 to a threaded part 302. 
10 Since the locking projections 304 of the self-locking bolt 
312 have long radial edges 306 , respectively, the locking 
effect of the self -locking bolt 312 is very high. The form 
of self-locking bolt 312 is effective when applied to bolts 

% of small nominal size in which the edge 306 can be formed 

pi 15 in a limited radial length. 

^ A self-locking bolt 313 shown in Fig. 24 is provided 

Ql with locking projections 304 formed so as to extend from a 

* peripheral region of the bearing surface 303 of a head 301 

7 to a threaded part 302 . The height of each locking projection 

O 2 0 304 of the self -locking bolt 313 increases gradually in a 

i2 direction opposite a fastening direction A and toward the 

ft! circumference of the bearing surface 303 of a head 301 to 

a maximum height. Therefore a sharp pyramidal point is 
formed at the radially outer end of the edge 3 06 of each 
25 locking projection 304. Thus, the locking projections 304 
are able to sink easily in the surface of a member to be 
fastened with the self-locking bolt 313 and the edge 306 has 
a long radial length. Thus, the locking projections 304 
exercise their locking function effectively. 
30 A second embodiment of the third aspect of the present 

invention will be described with reference to Figs. 25 to 
28. 

A self-locking bolt 320 in a second embodiment 
according to the third aspect of the present invention shown 
35 in Fig. 25 is, for example, a small-size bolt of nominal size 
of 1 . 7 mm . Referring to Fig . 25, formed in a peripheral region 
of the bearing surface 303 of a head 301 are n locking recesses 



324 , for example, three locking recesses 324, arranged at 
equal angular intervals. 

Each locking recess 324 has a depth gradually 
decreasing in a direction opposite a fastening direction A 
in which the self-locking bolt 320 is turned for fastening. 
An edge 306 is formed at the intersection of the bearing 
surface 303 and an axial surface of the locking recess 324. 

The self-locking bolt 320 is used effectively for 
fastening a member of a soft material, such as magnesium or 
aluminum. When the self-locking bolt 320 is used for 
fastening a plate B of a soft material to a plate C as shown 
in Fig. 30, the bearing surface 303 comes into contact with 
the upper surface of the plate B in an early stage of fastening 
and, as the self-locking bolt 320 is turned further, the plate 
B of a soft material is compressed by the bearing surface 
303 . In a state where the plates B and C are fastened together 
with the self-locking bolt 320 in a predetermined condition, 
the bearing surface 303 compresses the plate B by a high 
pressure. Consequently, portions of the surface of the plate 
B are forced to bulge slightly into the locking recesses 324 
in small protrusions. The small protrusions are caught by 
the edges 326 of the locking recesses 324, so that the 
self-locking bolt 320 is locked in place. 

Self-locking bolts in modifications of the 
self-locking bolt 320 shown in Fig. 25 will be described 
hereinafter. 

A self-locking bolt 321 shown in Fig. 26 is similar to 
the self-locking bolt 320 in that locking recesses 324 are 
formed in a peripheral region of the bearing surface 303 of 
a head 301 and are separated from a threaded part 302. The 
locking recesses 324 of the self-locking bolt 321 are 
different from those of the self -locking bolt 32 0. The depth 
of each locking recess 324 of the self-locking bolt 321 
decreases gradually in a direction opposite a fastening 
direction A and radially inward. 

A self -locking bolt 322 shown in Fig. 27 differs from 
the self-locking bolt 320 in that locking recess 324 are 
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formed so as to extend from a peripheral region of the bearing 
surface 303 of a head 301 to a threaded part 302. Since the 
locking recesses 324 of the self-locking bolt 322 have long 
radial edges 306 , respectively , the locking effect of the 
5 self-locking bolt 322 is very high. The form of self-locking 
bolt 322 is effective when applied to bolts of small nominal 
size in which the edge 3 06 can be formed in a limited radial 
length. 

A self -locking bolt 323 shown in Fig. 28 is provided 
10 with locking recesses 324 formed so as to extend from a 
peripheral region of the bearing surface 303 of a head 301 
to a threaded part 302. The depth of each locking recess 324 
of the self-locking bolt 323 decreases gradually in a 
direction opposite a fastening direction A and increases 
15 toward the circumference of the bearing surface 303 of the 
head 301. Since the locking recesses 324 of the self-locking 
bolt 323 have long radial edges 306, respectively, the locking 
effect of the self -locking bolt 323 is very high. 

As is apparent from the foregoing description, 

2 0 according to the third aspect of the present invention, the 

height of the locking projections increases gradually in a 
direction opposite the fastening direction in which the 
self-locking bolt is turned for fastening, the edges are 
formed at the highest parts of the locking projections and 
25 the height of the edges is nearly equal to and less than P/n, 
the cumulative locking effect of the n locking projections 
takes a sufficient locking effect. 

The locking recesses have a depth gradually decreasing 
in a direction opposite a fastening direction A in which the 

3 0 self -locking bolt is turned for fastening and the edge is 

formed at the intersection of the bearing surface and an axial 
surface of each locking recess. Therefore, when the 
self -locking bolt is turned for fastening a member, the member 
is compressed by the bearing surface, portions of the surface 
35 of the member are forced to bulge slightly into the locking 
recesses in small protrusions. The small protrusions are 
caught by the edges of the locking recesses, so that the 



self -locking bolt is locked in place. 




34 



U 012852-3 



What is claimed is: 

1. A bolt having: 

a regularly threaded part provided with a regular 
external thread capable of being regularly engaged with an 
internal thread formed in a mating nut; and 

a cylindrical guide part having a diameter smaller than 
a minor diameter of the internal thread of the mating nut 
and contiguous with the regularly threaded part; 

wherein the cylindrical guide part is provided with a 
recess in its end surface. 

2. The bolt according to claim 1, wherein the recess 
is formed by axially cutting an end part of the cylindrical 
guide part. 

3 . The bolt according to claim 1 , wherein longitudinal 
grooves are formed in a circumference of the cylindrical guide 
part. 

4 . The bolt according to claim 1 , wherein the regularly 
threaded part is provided with grooves having a length 
corresponding to at least one screw thread of the regular 
external thread and formed in a portion thereof contiguous 
with the cylindrical guide part. 

5 . The bolt according to claim 4 , wherein the grooves 
are formed in a length corresponding to one to three screw 
threads of the regular external thread in a portion of the 
regularly threaded part contiguous with the cylindrical guide 
part. 

6. A nut provided with a threaded bore having an 
internal thread that can be engaged with an external thread 
of a mating externally threaded member; 

wherein the threaded bore has a leading part that is 
engaged first with the external thread of the mating 
externally threaded member, provided with a plurality of 
recesses having a length equal to at least one pitch of the 
internal thread and arranged at equal angular intervals , and 
a regularly threaded part capable of being engaged with the 
external thread of the mating externally threaded member and 
continuous with the leading part. 
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7. The nut according to claim 6, wherein a sum of 
circumferential lengths of the recesses is not shorter than 
half a circumferential length of the regularly threaded part, 

8 . The nut according to claim 6 , wherein a radial depth 
of the recesses is in the range of a value equal to a height 
of the internal thread of the regularly threaded part and 
a value twice the height of the internal thread of the 
regularly threaded part. 

9. The nut according to claim 6, wherein an axial 
length of the recesses formed in the leading section of the 
threaded bore is equal to one to two pitches of the internal 
thread. 

10. A bolt having: 

a head against which a fastening tool is pressed to 
screw the bolt in a threaded bore of a mating nut provided 
with an internal thread; 

a cylindrical guide part of a diameter smaller than a 
minor diameter of the internal thread of the nut; 

a regularly threaded part that engages regularly with 
the internal thread of the nut; and 

a threaded guide part formed between the cylindrical 
guide part and the regularly threaded part, provided with 
an external thread having rounded crests and having a major 
diameter greater than the diameter of the cylindrical guide 
part and smaller than a major diameter of the external thread 
of the regularly threaded part. 

11. The bolt according to claim 10, wherein the 
external thread of the threaded guide part is the same in 
pitch and lead angle as that of the regularly threaded part. 

12 The bolt according to claim 10 , wherein the external 
thread of the threaded guide part has a screw thread form 
that can be included in a screw thread form of the external 
thread of the regularly threaded part when the former is 
superposed on the latter. 

13. The major diameter of the external thread of the 
threaded guide part at a position on the axis nearer to the 
head of the bolt is greater than that of the same at a position 
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on the axis nearer to the extremity of the bolt, and the 
external thread of the threaded guide part has at least two 
major diameters. 

14. The bolt according to claim 10, wherein the 
external thread of the threaded guide part has a single major 
diameter. 

15. The bolt according to claim 10, wherein a radius 
of curvature of rounded crests of the external thread of the 
threaded guide part in a screw thread form is in the range 
of 20% to 60% of the pitch.. 

16. The bolt according to claim 10, an edge of an end 
surface of the cylindrical guide part is rounded in a radius 
of curvature equal to 50% of the pitch or above. 

17. A self-locking bolt having: 

a head having a locking function; and 
a threaded part extending from the head and provided 
with an external thread of a pitch P; 

wherein n locking projections are formed at equal 
angular intervals on a bearing surface of the head, the height 
of each locking projection from the bearing surface of the 
head increases gradually in a direction opposite a fastening 
direction in which the bolt is rotated for fastening to a 
maximum height, an edge is formed in a highest portion of 
the locking projection at the maximum height, and the maximum 
height of the edge of the locking projection from the bearing 
surface of the head is nearly equal to and less than P/n. 

18. A self -locking bolt having: 

a head having a locking function; and 
a threaded part extending from the head and provided 
with an external thread of a pitch P; 

wherein n locking recesses are formed at equal angular 
intervals in a bearing surface of the head, the depth of each 
locking recess from the bearing surface of the head decreases 
gradually in a direction opposite a fastening direction in 
which the bolt is rotated for fastening to a minimum depth, 
and an edge is formed at the joint of an end wall of the locking 
recess at a position at a maximum depth and the bearing surface 



of the head. 

19. The self -locking bolt according to claim 17, 
wherein the locking projections are formed in a peripheral 
region of the bearing surface of the head. 

20. The self-locking bolt according to claim 18, 
wherein the locking recesses are formed in a peripheral region 
of the bearing surface of the head. 

21. The self-locking bolt according to claim 17, 
wherein the locking projections extend from a circumference 
of the head to the threaded part. 

22. The self-locking bolt according to claim 18, 
wherein the locking recesses extend from a circumference of 
the head to the threaded part. 
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ABSTRACT -OF THE DISCLOSURE 

A bolt and nut can be smoothly engages with a mating 
nut and a mating bolt, respectively, even if the threads of 
the mating nut and the mating bolt have metal particles or 
5 paint particles sticking thereto. The bolt has a regularly 
threaded part (3) capable of being regularly engaged with 
the mating nut, and a cylindrical guide part (4) extending 
from the regularly threaded part and having a diameter smaller 
than the minor diameter of the internal thread of the mating 
10 nut. A slot (5) is formed in the end surface of the 
cylindrical guide part. 
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PATENT 



COMBINED DECLARATION AND POWER OF ATTORNEY 

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL 

CONTINUATION OR C-l-P) 

As a below named inventor, I hereby declare that: 

TYPE OF DECLARATION 

This declaration ts of the following type: 

(check one applicable item below) 

E£ onginai. 
C destgn. 
G supplemental. 

NOTE; If the declaration is for an international Application being Hied as a divisional, continuation or 
contmuattonm-part application, do not chock next item; check appropriate one of last three items. 

G national stage of PCT. 

NOTE: ff one of the following 3 items apply, then complete and also attach ADDED PAGES FOR DIVISIONAL, 
CONTINUATION OR C-l-P. 

G divisional. 

G continuation. 

Q continuation-in-part (C-l-P). 

INVENTORSHIP IDENTIFICATION 

WARNING: tf the inventors are each not the inventors of all the ctmms, an explanation of the facts, including 
the ownership of all the claims at the ttme the last claimed invention was made, should be submitted. 

My residence, post office address and citizenship are as stated below, next to my name, 
i believe that I am the onginai, first and sole inventor (if only one name Is listed below) or 
an ongtnai, first and )Oint inventor (if plural names are listed below) of the subject matter 
that is claimed, and for which a patent is sought on the invention entitled: 

TITLE OF INVENTION 

BOLT AND NUT 
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SPECIFICATION IDENTIFICATION 



the specif ication of which: 

(compiete (a), (b) or (c)) 

(a) S is attached hereto. 

was filed on as □ Senal No. 0 / _ 

or □ Express Mail No., as Senal No. not yet known 

and was amended on (if applicable). 

Amendments filed after the ongtnal papers are deposited with the PTO that contain new matter are 
not accorded a fthng oate by being referred torn the declaration. Accordingly, the amendments involved 
are those filed wtth the application papers or. m the case of a supplemental declaration, are those 
amendments claiming matter not encompassed in the ongtnal statement of invention or claims See 
37 CFR 1.67. 

(c) Z was described and claimed in PCT International Application No. 

, filed on _ and as 

amended under PCT Article 19 on f t f an y). 

ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR 



(b) lI 

NOTE. 



I hereby state that i have reviewed and understand the contents of the above-identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information, which is material to patentability as 
defined in 37, Code of Federal Regulations, § 1.56, 

(also check the following items, if desired) 

lZ and which is matenal to the examination of this application, namely, information 
where there is a substantial likelihood that a reasonable Examiner would consider 
it important in deciding whether to allow the application to issue as a patent, 
and 

□ in compliance with this duty, there is attached an information disclosure 
statement, in accordance with 37 CFR 1.98. 

PRIORITY CLAIM (35 U.S.C. § 119(aHd)) 

I hereby claim foreign pnonty benefits under Title 35, United States Code, § 119(aHd) 
of any foreign application(s) for patent or inventor's certificate or of any PCT international 
application(s) designating at least one country other than the United States of America listed 
below and have also identified below any foreign application(s) for patent or inventor' s 
certificate or any PCT international application(s) designating at least one country other than 
the United States of America filed by me on the same subject matter having a filing date 
before that of the application(s) of which pnonty is claimed. 

(compiete (d) or (e)) 

(d) □ no such applications have been filed. 

(e) [2 such applications have been filed as follows. 

NOTE: Where item (c) is entered above and the International Application which designated the U.S. itself claimed 
pnonty check item (eh enter the details below and make the pnonty claim. 
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PRIOR POREIGN/PCT APPLICATION S) FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION 
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119(aHd) 



COUNTRY (OR 
INDICATE IF 
PCT) 


APPLICATION NUMBER 


DATE OF RUNG 
(day, month, year) 


PRiORnnr claimed 

UNDER 37 USC 119 


Japan 


1999-197675 


12/July/1999 


E YES NO Z 


Japan 


1999-261004 


14/Sept. /1999 


22 YES NO Z 


Japan 


2000-045885 


23/Feb./2000 


09 YES NO Z 








□ YES NO Z 








□ YES NO Z 



CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION (S) 

(34 U.S.C. § 119(e)) 

I hereby claim the benefit under Title 35. United States Code, § 119(e) of any United 
States provisional appiication(s) listed below: 



PROVISIONAL APPLICATION NUMBER FILING DATE 

/ 



CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S) 
UNDER 35 U.S.C. 120 

□ The claim for the benefit of any such applications are set forth in the 
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF 
ATTORNEY FOR DIVISIONAL CONTINUATION OR CONTINUATION-IN 
PART (C-l-P) APPLICATION. 
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ALL FOREIGN APPLICATION (S), IF ANY, FILED MORE TNAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



NOTE: tf the application filed more than 12 months from the filing date of thts application is a PC 7* nung forming 
the oasis for this application entenng the United States as (1) the national stage, or (2) a continuation, 
divisional, or convnuatjon-m-part then also complete ADDED PAGES TO COMBINED DECLARATION 
AND POWER Of ATTORNEY FOR DIVISIONAL CONTINUAVON OR C-l-P APPLICATION for benefit 
of the pnor US. or PCT application^) under 35 U.S.C. § 120. 

POWER OF ATTORNEY 



1 hereby appoint the following attorneys) and/or agent(s) to prosecute this application 
and transact alt business m the Patent and Trademark Office connected therewith. 

(list name and registration number) 

PAUL B. WEST. 18947 PETER D. GALLOWAY, 27885 

JOSEPH H. HANDELMAN, 26179 IAIN C BAILLIE, 24090 

JOHN RICHARDS, 3 1053 THOMAS F. PETERSON, 24790 

JOHN J. CHRYSTAL. 26360 RICHARD P. BERG, 28145 

RICHARD J. STREIT, 25765 JULIAN H. COHEN, 20302 

ALAN K. ROBERTS. 17777 WILLIAM R. EVANS, 25858 * 

S. DELVALLE GOLDSMITH, 14383 JANET I. CORD, 33778 

CLIFFORD J. MASS, 30086 
(check the following item, if applicable) 



□ Attached, as part of this declaration and power of attorney, is the authonzation 
of the above-named attorneys) to accept and follow instructions from my 
representative(s). 



SEND CORRESPONDENCE TO 



LAD AS Ml PARRY 

26 WEST 6IST STREET 

NEW YORK. NEW YORK 10023 



DIRECT TELEPHONE CALLS TO: 
(Name and telephone number) 

012)708-1930 



DECLARATION 

i hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or impnsonment, or both, under Section 1 001 of Title 1 8 of the United 
States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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SIGNATURE(S) 

NOTE: Carefully indicate the family for tast) name, as it should appear on the Ming receipt ana att other 
documents* 

Full name of sole or first inventor 

Kiyotaka IWATA 

(GIVEN NAME) (MIDDLE IW/TUI OA NAME) FAMILY (Off LAST NAME? 

Inventor's signature Vw<3lJk* x Uwj-nJ^ 

Date Jul y 7 ' 2QQ ° Country of Citizenship Japan 

Residence Shinagawa-Ku , Japan 

Post Office Address c/o Iwata Bolt Kabushiki Kaisha, 32-4, 

Nishi-Gotanda 2-Chome, Shinaaawa-Ku , Tokyo-To. Japan 



Full name of second joint inventor, if any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAMET 

Inventor's signature 

Date Country of Citizenship 

Residence 

Post Office Address 



Full name of third joint inventor, if any 

(GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME) 

Inventor's signature — — 

Date Country of Citizenship 

Residence - — — 

Post Office Address 



(Declaration and Power of Attorney (1-11— pape 5 ot 6) 



(cneck proper oox(es) for any of the foilowmg aaoec pagets) 
mat form a pan of thts declaration) 



Signature for fourth ana subsequent joint inventors. Number of pages added 



Signature by aammtstratorltnx), executorttnx) or legal representative tor de- 
ceased or incapacitated inventor. Number of pages added 



Signature for inventor who refuses to sign or cannot be reached by person 
authonzed under 37 CFR 1.47. Number of pages added 



Added page for signature by one joint inventor on behalf of deceased inventors) 
where legal representative cannot be appointed tn time, (37 CFR 1 .47) 

» » • 

Added pages to combined declaration and power of attorney for divisional, 
continuation, or continuation-in-part (C-i-P) application. 

Z Number of pages added 



Authorization of anomey(s) to accept and follow instructions from representative. 



(if no further pages form 
then end thts Declaration wtth thts 

H 



a part of thts Declaration. 

page and check the following item) 

This declaration ends with this page. 
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